Introduction
Chronic obstructive pulmonary disease (COPD) is an irreversible illness of airways that goes along with exacerbations. Exacerbation is defined as a persistent worsening of symptoms [1] . The treatment of an exacerbated COPD is often performed in a hospital which causes high health care costs [2] . Telemedicine makes it possible to monitor the therapy and recognize complications early. Therefore costs as well as frequency of exacerbations are reduced effectively [3] . Previous studies show that especially COPD patients benefit from telemedical health care [4] . Telemonitoring can be carried out by different types of medical devices to record information about the patient´s condition. For the reason that the information is complete, the compatibility of the interface plays an important role. The challenge of this application is the interoperability between medical devices. The aim of this project is to create a concept for a wireless application which receives personal health data via a standardized Bluetooth interface.
Methods
Different platforms support the development for mobile application (Android, iOS, Windows Phone, Blackberry, etc.). The experts describe the Android operating system (OS) as one of the most flexible [5] . In addition, Android introduces a framework which supports the Bluetooth Health Device Profile (HDP). This framework makes it possible to create applications that use Bluetooth to communicate with medical devices in consideration of the ISO/IEEE 11073-20601 [6] . Therefore, Android is the favorite OS for this application. A pulse oximeter is used as medical device for implementation and test purpose. This device detects the arterial oxygen saturation noninvasive. Android requires the software architecture pattern modelview-controller. The resources, which are characterized by format and usage, are used as model. The resources encapsulate the data and make them available to the controller. The controllers receive and react to the user input. For this purpose Android uses activities. Thus activities represent the logical part of the application. The responsibility of the view is to show the data. The design of the view is determined by layouts. The user inputs are entered with the touchscreen of the mobile device. Tablets offer more space to show information in contrast to smartphones. In order to support multi-screen, Google introduces fragments in Android. Fragments divide the Activities in encapsulated and reusable components that are displayed differently in tablets and smartphones. The display of the tablet can split into several areas. The action bar has access to the option menus in the resources and is therefore able to provide further functions of the application. A database is used to store the received data. Google has integrated a compact library in Android, to enable the development of databases for applications. This library supports the SQLite database.
Results
It is possible to connect a pulse oximeter with a first prototype of the application. The pulse oximeter sends the data via Bluetooth interface which uses the HDP. (Figure  2 ). The menu provides several actions. By operating the arrows in the menu, the application establishes a connection with a selected device. The disk symbolizes the storage of a new medical device into the database. Furthermore, the patient can make the smartphone discoverable to other devices, by selecting this option within the application. To register the application as health sink, the user selects "App registration". After the initial configuration, the connection to the device is established automatically.
Discussion
The result of this project implies that it is possible to develop a medical application which can be used for telemonitoring. The user interface between patients and software is the touchscreen. To engineer an application that is in line with the android core application, Google recommends the action bar. This enables intuitive handling. The data transmission is realized with the Bluetooth HDP. Therefore the application can communicate with all compatible pulse oximeters. However, currently only a few devices are available. This is unfortunately, because the use of data transmission via Bluetooth has three main advantages: First, the data transmission is wireless. As a consequence, no additional stumbling blocks in the home environment of the patient arise. Second and third, Bluetooth uses only a low power drain and is networkcompatible [9] . The communication between medical devices that use HDP must not have less than Bluetooth version 3.0. That implies that for this application only new mobile devices can be used. For the use in telemedicine, the application appears to be very promising. The main advantage is the interoperability which is achieved by the standards and the HDP. Because of this, every Bluetooth-compatible pulse oximeter, which uses the HDP, can communicate with the application.
